In addition to the O3-HOx-NOx chemistry over the tropical Pacific, examined by Wang et al. [2000] for PEM-Tropics A, we will investigate sources of SO2 in the free troposphere. Thornton et al. [ 1999] reviewed 1991-1996 aircraft SO2 measurements over the Pacific. They suggested that anthropogenic activities along the North Pacific rim and volcanic sources along the western Pacific rim contribute significantly to freetroposphere SO2 concentrations. The contribution from DMS, emitted by oceans, appears to dominate in the boundary layer. Quantifying the link between oceanic DMS and free troposphere SO2 is, however, important because of the implications on climate feedback [Charlson et al., 1987 ]. We will investigate how much free-troposphere SO2 during PEM-Tropics B may be attributed to DMS oxidation. The widely adopted rate constants for the DMS-OH adduct reaction by Hynes et al. [1986] were derived from experiments conducted for atmospheric conditions near surface. We will derive rate constants more appropriate for free tropospheric conditions on the basis of recent low-temperature and low-pressure measurements by Hynes et al. [ 1995] and Barone et al. [ 1996] .
We will analyze observations of 15øS-15øN from the DC-8 flights to understand chemistry over the tropical Pacific; a large number of industrial plumes observed north of 15øN are therefore excluded. During the return flights from Easter Island to NASA Dryden Flight Research Center, highly polluted continental outflow was sampled. We excluded these last two flights from our analysis. Instruments used on board DC-8 are described by perspective investigators in this issue. We will take into account instrument sensitivities in our analysis. We describe in section 2 the 1-D model applied in the analysis. • . 
where T is in Kelvin. Barone et al.
[1996] also showed pressure dependence of ki and k2. We include this uncertainty by assuming a linear pressure dependence to compute another set of rate constants k', i.e., k'l=kl*(P/100) and k'2=k'2*(P/100), where P is in Torr.
For the value of k3, Hynes et al. [1995] and Barone et al.
[1996] found it to be independent of T and P at 8x10 -•3 and 10x10 -13 cm 3 molecule -I s -l, respectively. We adopt k3=9x10 -13 cm 3 molecule -I s -I We therefore derive a rate expression for the adduct channel, Figure 13 compares these rate constants to those for the abstraction channel and the addition reaction rate constants by Hynes et al. [1986] . The H-abstraction rate constant decreases with altitude while the addition rate constant generally increases; the latter channel is more important or even dominant in the free troposphere. The DMS-OH adduct reaction accounts for 20, 30, and 40% in boundary layer and 75, 60, and 75% at 8 kin, respectively, for the rate constants by Hynes et al. [1986] and of (5) and (6). Equation (6) with the pressure dependence is expected to give faster rate constants than (5). The relatively good agreement between that from Hynes et al.
[1986] and (6) in the free troposphere is fortuitous since the rate expression given by Hynes et al. [1986] , strictly speaking, applies only for 1 atmosphere pressure whereas (6) is pressure dependent. The new measurements at low pressures and temperatures imply higher branching ratios for the addition channel in the boundary layer than predicted by Hynes et al. [1986] . Our primary interest is in DMS and SO2 concentrations in the free troposphere. We will adopt in our 1-D simulations equations (5) and (6) to bracket the range of addition rate constants.
In the simulation of DMS we specify its concentration at 500 m as observed. The resulting DMS concentrations in the free troposphere reflect the source from convective transport compensated for by oxidation by OH and NO 3. 
